INTRODUCTION
Tonsillectomy or cne of its variations is the commonest surgical operation performed on children. Of a total of 8,787 operations carried out on children in this hospital during the year (1971) (1972) 1,711 or nearly 20 per cent were for" Ads.", " Tonsillectomy", or" 1"s & A's" combined, with or without some further procedure on the ears such as myringotomy and aspiration. It is also one of the older operations in the history of medicine with reports dating back at least 2,000 years (Celsus).
The vast majority of tonsillectomies are uneventful, but a small percentage have to return to theatre for a second procedure under general anaesthesia, to control haemorrhage. Such haemorrhage may be the result of incomplete haemostasis at the time of the first operation, or it may be either reactionary or secondary. Secondary haemorrhage may occur at any time up to two weeks after the initial procedure. INCIDENCE In this hospital, during the same year (1971) (1972) six cases came to theatre for a second procedure to control haemorrhage. Only two of these had had their first operation in this hospital; this represents an incidence of 0·1 per cent. Four of the six had reactionary haemorrhage and three of these had been initially operated on elsewhere. Of the two patients with secondary haemorrhage, one had had his operation here. It is of interest that a much larger number of children had treatment for post-tonsillectomy haemorrhage than actually had to be returned to theatre. Figures for the same period are given in Table l. Whatever the nature of the haemorrhage, the anaesthetist is presented with a pale hypovolaemic patient whose stomach may be full of blood and whose pharynx is frequently full of a shaggy mass of blood clot. General anaesthesia is required and the incidence of morbidity and mortality from the second procedure is significantly higher than that for the primary operation (Davies 1964) .
The management of anaesthesia for the bleeding tonsil is largely a matter of commonsense and can be conveniently considered under three headings: prevention, resuscitation, and procedure in theatre. 
Prevention
For many children, tonsillectomy is their first experience of surgery. An enquiry for a personal or family history of bleeding should always be made routinely on admission to the ward. Any patient who bruises easily or has a personal or family record of a bleeding tendency, however vague, should automatically have his operation postponed until a haematological screening has been performed to ex dude a bleeding disorder. Over the years, a:.: a result of this routine, cases of thrombocytopenia of varied origin, Von Willebrand's disease, Christmas disease, and other rarer disorders have been brought to light and suitably prepared before operation.
A further desirable practice is to enquire, when the appointment for admission to hospital for operation is made, whether the patient is having any drug therapy. Recurrent sore throats are common with these children, and the intermittent but often frequent intake of aspirin is not unusual. Acetylsalicylic acid has been shown to interfere \\'ith platelet function in the formation of blood clot (Biggs 197:2). This effect has been shown to last from seven to 10 days after a single dose. Parents should be warned that, during the preoperatiH' week, they should avoid giving the cliild preparations containing acetylsalicylic acid. Anyone who has a predilection for aspirin as a post-operative analgesic following tonsillectomy would do well to review this practice in the light of the haematologists' warning. Incidentally, paracetamol (Panadol) has no apparent effect on blood clotting mechanisms.
The vast majority of children lose Ie"s than 1 0 per cent of their blood volume at tonsillectomy (Alien 19(2).
If the surgeon has difficulty controlling bleeding, or if the estimated blood loss exceeds one-tenth of the patient's estimated blood volume (80 ml/kg body weight), blood must be taken for grouping, matching, and bleeding and clotting studies. An intravenous infusion is then commenced and the circulating blood volume restored. The volume given will be that of the fluid deficit, calculated from the period of pre-operative fasting, plus the estimated blood loss.
Lactated Ringer saline (Hartmann's solution) is the fluid of choice for this initial replacement and can be followed with 4 per cent dextrose and N!f) saline at maintenance levels. Commonl\", this is all that is required, but the essentiai point about taking such precautions is that the child's condition is thus never allO\\ed to deteriorate. If bleeding continues, blood is available to replace the continuing loss; in the meantime the circulating blood volume will haw been maintained.
Resuscitation
Post-tonsillectomy haemorrhage is almost never the catastrophic arterial bleeding frequently associated with a ruptured ectopic pregnancy, a severed artery or a massive haematemesis.
Bleeding is almost always venous or capillary ooze and although it may be quite brisk, resuscitation rather than immediate operation must be the first step in dealing with it. Rapid transfusion will exceed the rate of loss and blood volume should be well on the way to full restoration with whole blood before th'e patient is returned to theatre for the purpose of securing haemostasis. \Yhen called to a child who has begun to bleed again after tonsillectomy, never wait and see. Take blood for groupil1g, cross-matching, and bleeding and clotting studies; begin intravenous therapy at once. If the bleeding stops spontaneously, no harm has been done a.nd the ch ild has been rehydrated. If bleeding continues, blood replacement can be started with minimum dela\' and arrangements for return to theatre can 'be made. :\Ieantime the investigation of a possible underlying haemorrhagic diathesis is already in progress.
Procedure in Theatre
After effective resuscitation has been instituted, the patient presents only one problem to the anaesthetist. This is the risk of inhaling either blood or clot alread\' present in the pharynx or gastric contents returned to the pharynx during induction.
Whatever teclll1ifJue is used, the following preliminaries must be completed:
(1) i\I achine and circuit checked and set for immediate delivery of oxygen under pressure. Laryngoscope checked, endotracheal tubes selected and connectors attached. l\Iagill forceps should also be set out ready to pick out solid dot.
(2) Sucker functioning effectively and slipped under the mattress at the head cnd of the tahle ready for immediate use. (3) Nurse stationed at table controls ready to tip table head down. The patient is now brought into the theatre, transferred to the table, and positioned comfortably on his side. On which side is a matter for dehate and the personal preference of the anaesthetist is the deciding factor. If he is right-handed, he may prefer to have the patients on their right side facing the sucker under his right hand and enabling a natural uncomplicated approach with the laryngoscope, which is a left-handed instrument. A case can also be made for having the patient on his left side so that tongue, blood clot and other foreign material will fall away fr0111 the upper right side .-II!aesthesia alld Illtl"llsivc Care, 1'01. J, So. 6, ,\'olll'lIIber, 1!17·3 of the pharynx, allowing for a more direct, uncluttered approach to the larynx.
Personal preference and experience apply also to other factors. \Ve prefer to induce the child on a horizontal table. The arguments in favour of a head-up tilt or a head-down tilt have their champions as well as their opponents. The fact that the patient has had a recent tonsillectomy and is now bleeding again has no specific bearing on the tilt of the table, and the individual anaesthetist must make his own choice in the light of his previous experience. If resuscitation is only just adequate to correct hypovolaemia, the head-up tilt is not justifiable.
In dealing with a child whose nasopharynx is bleeding, Sellick's manoeuvre, requiring effective and adequate preoxygenation, has no place; there are three reasons for this. First, the size of the patient makes for difficulty in applying the pressure with precision without at the same time hindering the anaesthetist in positioning the laryngoscope. Second, effective preoxygenation can be attempted, but never guaranteed, if the patient will not co-operate. Third, the manoeuvre affects only oesophageal reflux and has no bearing whatever on blood and clot already present in the nasopharynx.
The use of suxamethonium for intubating following induction is debatable (Davies 1964). Our experience is that effective resuscitation combined with an injection of atropine (0'1-0·2 mg) intravenously just prior to induction enables suxamethonium to be used safely and at the same time ensures optimal conditions for laryngoscopy and intubation.
From this point the anaesthetic technique is straightforward and may follow onc of three courses:
(i) Inhalation Induction. The patient is quietly talked into accepting a mask delivering nitrous oxide-oxygen (iO: 30). In some cases this is all that is necessary, but usually a more potent agent is also required and halothane is the most useful, being introduced in gradually increasing concentration until the patient is fully anaesthetized, eyes central, and jaw relaxed. A smooth, quiet, unhurried approach almost invariably leads to an uneventful induction and anaesthetic but all facilities are to hand if a shift in the blood clot or vomiting occurs to jeopardize the airway.
With anaesthesia established, the jaw well relaxed and the patient still lying on his side, the larynx is exposed. If clot is obscuring the exposure it can be removed with Magill forceps prior to intubation. After intubating, control of the airway is assured, the patient is turned supine and the procedure continued as for any tonsillectom y. If the anaesthetist does not trust his estimation of the depth of anaesthesia or his ability to deal with the clot quickly, it is perfectly reasonable to turn off the nitrous oxide alld continue the anaesthesia with oxygenhalothane for two or three minutes until the patient can be regarded as well "preoxygenated ".
At this point suxamethonium (2 mg/kg) can be given intravenously and, as respiratory movement ceases, intubation IS carried out in dependably ideal conditions.
(ii) "Crash" Induction. The patient is quietly talked into accepting a mask delivering 100 per cent oxygen. After satisfactory preoxygenation a test dose of thiopentone (12·5-25 mg) is given intravenously followed, after assessing the effect of the test dose, by a suitably chosen" sleep" dose. This is followed bv suxamethonium and endotracheal intubation.
-Provided the patient is co-operative and preoxygenation is effective, tllis form of " crash induction" is an acceptable technique, applicable to adults and to older children whose full co-operation can be gained. It offers a significant reduction in the period of maximum risk.
(iii) OPen Ether. (Not recommended.) In centres where intubation for tonsillectomy is not practised and equipment to allow either of the above techniques is not available, open ether followed by endopharyngeal insufflation through a Da\'is-Boyle gag may be the only method available. Though no longer a method of choice because of its failure to provide control of respiration at any point it is nevertheless practicable and will be made safer if all the preliminary precautions outlined above are observed.
Ethyl chloride as the induction agent should be used with even more caution than usual and is preferably avoided altogether, especially with smaller patients (under six or seven years of age). It is of even greater importance with this technique to aim for smoothness, and a gradual transition to the anaesthetized state.
TERm NATION OF ANAESTHESIA
The patient is again turned on his side prior to extubation as in any primary procedure for tonsillectomy or adenoidectomy.
POST-OPERATIVE CARE
Rehydration is completed and fluid balance maintained intravenously until the patient is drinking, feecling has begun and a haemoglobin, estimated the next day, confirms the adequacy of blood replacement.
